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N-yiz^;i^;bni*-i* > (GicNAc) , tf;vtf>m^ 

j:tj«$/^^>5' -^y vym (cmp) *&m-?z>fcj&&i^ mMmw, n- 

T-fef-^^nU*^ >- 6 U >^ 2 -X^;*9 — if (G 1 cNA c - 6 P 2 - 

P - N-7i2-^;W -f 9$ — if (CMP-Ne uAci/>t^-f 

CMP-N-7i2^;W-f ^ (CMP-N e u Ac) ©Sg5t^ 0 

[H#^2] N-r-fe^;v^;bnit^ > (GicNAc) £<ktJ^;n^> 

Hfc-M'TSfifMHC, N-7iz^;i/40l/3U-5 >- 6 U >^ 2-xfcf*^- 
if (Gl cNAc — 6P 2-Xlf^^-if) tSf£%^-rS«<**fett-e©«.3ii 

w^tfN-rt^i/y^^^^iyr-t* (NeuAcur-if) istt&^f 

Sifttfeti-fCD^I^&if UTN-7tf;i/;>f5^^ (N e u A c ) £ 

£-f£U i^WT, r<&M/ftmic*/^s?> 5' -^ev y ym (cmp) , &«?8# 
35£T$P?-vy 5' -=ej v.yww-Tttjv; j^^ywusy-tz—e (cm 

P-Ne u A c S/>iz#-if) fSffifc^-rSlStt* fc&^CD&S^&S&inOT C 
MP-N-7tf;i/;>f7^i (CMP-NeuAc) If 1 

[ff^3] N-TiZ^;i/^;i/3"9-^> (Gl cNAc) fc,fctfS/^S?> 
5' -=e;'J>|? (CMP) Sr^-fSfiiS*tC, £H»tiBft, H-TWfr?JU 
2t^-6'J >^ 2-Xtf*^-if(GlcNAc-6P 2 -Xfc?.*^-if 

(Ne u Ac */>-fe#-if) iStt&^l* fctt^O&SMfefc «fctf CMP - 

N-f^3 L J\/S4 s 7 5.yWlS/yte*—e (CMP — Ne u A c^>t^ — if) ?S 
tt&^fr-6a#*fctt*©«SaftS:»3!lllU S^^itS^i:5:#^ili-^, CM 
P-N-Tir^;i/y-<^^>^ (CMP-Ne uAc) ©S^5t^ 0 
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[0 0 0 1] 

#38l8tt, iI^©ISWtfe5CMP-N-7tf;W>f7^>i ( 
CMP-NeuAc) 0&&£;ftfc|g^JCM-f SfcCD^&So 
[0 0 0 2] 

tf&B&^&TV^. cfrT%*CD*«JCN-r*fe^^/^-f ^^>fift (NeuAc 
[0 0 0 3] 

^iif iitt CM P-N-rtf;i/;>f7$>i (CMP-NeuAc) 
[0 0 0 4] 

CMP-NeuAcOSjlStltH J/^^>5' - h'J U >Wl (CTP) 
BeuAc 5:iIi:bTCMP-Ne u A c 3? -if (Dtfc^tC J: »J £-J*t" 

(Appl. Microbiol. Biotechnol . ,44,59-67(1995) ) £>*IT \^ S 
fCDl^feSCTP^Ne uActiig?fln?&5fctf>, * ft & * Itt&HW 1/ 
T^StlfeCMP-Ne u Ac%iSfliftfi^£fce>;*<5&#fc^o 

[0 0 0 5] 

/hjftfeCJ: U, *n^>Bft^&^U ^> 5' -hVVym (UTP) 

^©lg$l£:fT"2Brevibacterium ammoniagenes®^ UTP^fjCTPACDf i 
SJS^iIt5CTP^ifS:41tSiStA^ilftfe«fctfCMP-Ne u 



2 



ffi!E# 2003-3010618 



#2 002-208987 



cMtlTCMP-Ne u A c *&m-tZ>J$mtfffimtEtlfe (Appl .Microbi 
ol.Biotechnol., 53, 257-261, (2000)) „ m^mt. |r«CTP?:fffll^^^ 

[0 0 0.6] 

m (Carbohydrate Research, 56, 423(1977)) >>7M©#i0:T'feSnD^ 
6IHJRU infefli^«?biaJR"r«B*» (Agric.Biol.Chem.,3 
7,2105-2110(1973)) fctlT «5£K:«SoT»3(l&frlffl Lttmtfffi 

[0 0 0 7] 

#*&5pj;Sbfe:£i£fcbT«u (1) NeuAc'Jr-t'itttNeuAci/ 
>-fe#— g&jfv^, N-y-fe^l/VWI^ y (M a n N A c ) frfejet^-S 

(J. Am.Chem.Soc, 110, 6481(1988), J. Am. Chem.Soc. ,110,7159(1988), ftgg 
¥10-4961) , (2) T;i/^JU^#TT', N - TiZ^l/iOl/ril*-^ > (Gl cN 
Ac) fcN-y-fe^l/^W-y-^ > (ManNAc) CItUCN e u 

Ac'J7-ftfcttNe uAci/>t^t-€^ffi$ttN e u A c SrSUfrrS 

(#Hgsp5-211884, Biotechnology And Bioengineer ing, Vol .66 , No. 2(1999) 
, Enzyme Mi crob. Techno 1., Vol. 20 (1997)) , (3) G 1 c N A c £>M a n N 
AcA©|?tSilt5N-7tf;i/^b3try (GlcNAc) 2-Xtf* 
7-€tN e u A c U y-i££fc&N e u A c i/yl* * -if £M V^, Gl cN 
A cfr£>§g3i'r5#& (W095/26399. #1^3-180190. #gg2001-136982) 

[0 0 0 8] 

Lfrb&#e>, (1) ©^WefeSManNAc^ill^y, (2) 
<Z>:£&&. gffiteG 1 c NA c &mftt.ir&-fi&T*&ib&ifi* Gl cNActM 
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a nNA cCD?g^^e>Ma n N A c £3jfSgt*£X5|M#jlg$t v l?&S il^O ffiMtf 
feofeo *fc v TI3lC^f <te»C. (3)-(B#SrT?#V\£Gl cNAc 2-xtf 

&»flnt-<5 & v^ & « v> t a t p (d ttfig# v e* § r ^x > e> a t p 

[0 0 0 9] 

(3) ©#es 

i 1 

GlcNAc — » ManNAc -» NeuAc 

7 -f 
7:GlcNAc2 -X.fcf;* ^-if 
-f :NeuAc'J 7-if£fc&N e u A c 
[0 0 10] 

Gl c N A c ?:SIi: t fc*II<D^ Wii(C A 5 N e u A 

c ufe 2:^5, Ne uAcmst^^j&^ift&^ofc;^ gicn 

Ac^Gl cNAc 6-U >m (GlcNAc-6P) lZ$£j&ZfttcZ.£.fr<b 

-£<JDM^ GlcNAc-6P 2 -Xb?*^-if (EC5. 1.3.9) fe«fctKN e u 
A c U 7-i£££:taN e u A c >>>-fe # -1f*§'l££*f 33t£i±£ e u A c 

[0011] 

* CD 
GlcNAc-* GlcNAc 6 - 'J >Bfc -» ManNAc 6 - V >Wt 

— > ManNAc — > NeuAc 
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(D:GlcNAc-6P 2-Xfc?*^-i? 
© : N e u A c U 7 — if 
<D : Ne uAci/>tii-f 
[0 0 12] 

)&CMPS:K»fcLT©1»^«»K:J:«CTP'S©aSt!l3R&_tffiN e u Ac-£^ 

ffi<Z>$t£%£;SV^££&C&CMP-N e u A c ^fcf ^ tl^^o 
<mc*fLT, ifIftS:MVNS^||lK$tCMP-Ne u A c 3 d t 

SSjflbfc. #Jc, N e u A c i/>-fe^-ifM/Slc^^^x^xy -;vtr;vif 
yWt (pep) tt. &5W«^«i Sffi&Jcff&icas 

[0 0 13] 

N-r-fe^;i/^;i/=r-u-^ > (G l cNAc) , tf;vtf> 

m& 5* -=e;'j>i (cmp) *&m-t2>fci&&fc> m-mmfc. 

N -T-fe^;b^*;i/n-9-^ > - 6 U >^ 2 -Xfcf:*^-^ (GlcNAc-6P 

2-xtf^^-if) iStt&^-rsa#*fctt"£©#MBK N-yiz^;w-Y^ 

ymvr-n (n e u a c ur-if) Mffi^t t5ift*fc»-e©^m 

tfCMP-N-7tf;i/;>f7^ >^S/>-fe^-if (CMP-N euAc>»t 

•r-s, cMP-N-ri2^;i/^-r^^ ym (cmp-n e u a c) (Dm^mizm 

[0 0 14] 

*$&m\z> N-yiz^;i^;v=ii^ > (gicnac) &j:z>*£/^> 
5* (CMP) Sr^^S^/S^lC N-yfe*\H/£Oi/ 

=1-9-$ >-6U >SI 2-:nfcT;*^-if (G 1 c N A c — 6 P 2 -mfcf;* ^-if 

(N e u A c -if) ^#£^£®#££te^©^S#>£<ktfCMP- 
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p -N-7i2^;W ^ >^ (CMP-NeuAc) ©$S^^tC§3^-§ %<Z>T? 



[0 0 15] 
[3&HI!(Z)££Jg<Z>JgH!g] 
*WCMP-Ne u A c <D&m%.J&m&*m&l&IK7&-* (A) 
NeuAcUT-f&ffl^fc^t (B) NeuAci/Vt^-€l:MV\^ 

.-efes. (B) <Dfcife&iz i &m<Dftxfr*s -;utr;nf>^ (pep) » 

0t\ £/S^ic*x*:ny -;vtr;i/t?>^ (PE P) &*flll"r£iM»fcV>„ 

[0 0 16] 

(A) NeuAc'J7-^^fflV^cM 



GlcNAc CMP 




CMP-NeuAc 



[0 0 17] 

(B) NeuAci/>t^-€Wfe^ 
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GlcNAc 

— 

GlcNAc-6U>iS 
ManNAc-6M>gf 

ManNAc 



Glc CMP 



(E. co//) 




CMP-NeuAc 



[0 0 18] 

_t8a*5£B'(A) AXf (B) Kife^*SB#»JKT©cii:&ifti*^S. 

®:GlcNAe-6P 2 - X ^ - if 

® : NeuAc'J 7— £ 

(D : CMP-N e u A c -if 

® : N e u A c 

[0 0 19] 

( i ) mmm<omm 

±ffi (A) -RXfi (B) CDSfS^}cm*D-t^N-Ti2^;P^;i/3it4 6 U > 
gft 2 -xtf^^-if (GlcNAc-6P 2 -Xtf^ ^-if) ISttSftSl 
ifr$.rc\Z*<DWm%3tHZ. ±m(D<DGl cNAc 6-'J^6ManNAc 
6-U>aft^©^ijlS/S*)»iK , t«?Stt&^'t--6%©S:«i*U, JtiB (A) 
J^fCMJ-TSN-T^^W-f 9$ ymVT—& (NeuAcUT-1?) 

hbTNeuAcmt5^Wt§ISf?:W%0&liU _LIB ( 
B) O^^lC^iDt-SN-TiZ^^y^f 9$ (NeuAci/ 
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X-foJi; -)l¥jl\?yn (PEP) ^mMtLXN e uAc^tSSjS&M 

irrsiStt&jrrsfco&ifcifcu _tia (a) %.& (b) <DR&&K.»i!irt&c 

MP-N-7tfiW^7$ >^>>-fe#— if (CMP - N euAc — 
if) tgtt&^-rSlH**fctt-e©*ft3S<fei:tt, _L|B(Dtf>N e u Ac ilCTP&fi 

ItbtCMP-N e u A c 

[0 0 2 0] 

- 6 P 2-xtf*^~if, N-7tf;W>f7^>i'JT-f, N-Ti2^;V 
M7^^»t^-€MCMP-Ne u A c # --^li^(Z)^^T* 

[0 0 2 1] 

^WE»*»tt«:Jt»S**fe«)©#«4:bT, jKW*»fi??-# (J.Bact 
eriol., 181, 47-54, 1999, J. Bacterid. ,181,4526-4532,1999, Nucleic Acids. Re 
s. ,13,8843-8852,1985, Agric. Biol. Ghem. ,50,2155-2158,1986, FEMS Microbiol 
. Let t ., 75 , 161-166 , 1992, J.Biol. Ghem . , 271 , 15373-15380 ,1996, J.Biol. Chem . , 
264,14769-14774,1989, J. Bacteriol . ,177,312-319,1995, Mol .Microbiol . ,35,1 

120-1134,2000) fc^n-^-fbu m<kftT*zn*:*&$&m'i<-&fcffi$imm&m 

[0 0 2 2] 

m&*<D9n-— ^n-^tbfcDNAWrJt *m^f=.$&3%<<? & -com 
#^&m¥(D$-mzm'?z>&ffi%-iz tot lijn u , 

tt, MiS TMolecular Cloningj (ManiatisP>g, Cold Spring Harbor Labora 
tories, Cold Spring Harbor, New York(1982) ) &CfB^<£>:£?&tC#£o T^T O - 
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^£i-*DN'Ai¥W&*n-->^fttf«fcv*. *n->fl;Jc/8v\si&£tt4*K: 

[0 0 2 4] 

;Wt- (Methods in Enzymology, 65, 499(1980) ) *> b < ft #4 
3ri/?-3L4 y% — ^^ — Z—fe (Methods in Enzymology, 101, 20 (1983) ) & 

if *mm b x t? n - >4t v r=. d n a mfta>m&mm *»*f b tRie?© ^ - ^ 

jfi*^^^ * * - & & = 

[0 0 2 5] 

•TS©^M*bVN 0 JMfcfl&fcW:* pBR3 2 2 (Gene,. 2, 95 (1975) ) , pU 
CI 8, pUC19 (Gene, 33, 103(1985) ) & E SrUffx^S 31 £ #"C£ -5 = 
[0 0 2 6] 

f^s b ^msi*. * 9 * - * m v t & fentmm-t & „ 

Uttt, «Atfl«iLDNA3fc»i:*«an*K12«, C6 0 0E JM10 
5®, JM10 9l(Gene, 33, 103-119(1985)) & nftBT*&5. tT^/bf 

>|©N e u A c^Tf©fti&*S>tfc«), tf;i/lf>^ltiCB8^^1ip 
3t^jm«5^^«[Aanfe*»« (WtfWH 8 5 1 i p 2 (ATCC2 5 
6 4 5)) ^iii:UWSi^*t't§ 0 

ft*^>>^Aji!!.SbtfftWt:^7^5 Kfe#A^***fe (J. Mol. Biol. , 53 
, 159 (1970) ) te&Z&VJzmmZi&MWim'tZZ.t&XtzZo 



9 



mi£# 2003-3010618 




2002—2089 87 



[0 0 2 7] 

mz'&^xftx.iZ&\,\ mm tlsT -f -4 ny-mifc, LB^i (i%hu 

Z?by. 0. 5%>f-* hrc^f;* V^t K *fdi2XYT|gi (1 

. 6%h'J^hX 1 hairJfx K 0. 5%^)^^©^® 

<Dm^izwm^tix\f^mm^m^K 30 — 5 o^©^^^ io~5 ob#h9 

[0 0 2 8] 
[0 0 2 9] 
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[0 0 3 0] 
(2) CMP-NeuAc©^ 
CMP-NeuAc^TOC«fflt5Gl cNAc, fcT;i/tf>Ifcfc<fctfCM 

^■e^l~5 0 0 OmM, fil<lilO~10 OOmM0»^l 

[0 0 3 1] 

(N e u A c y T-i? £fflv^:fr80 
CMP-NeuAc©^OT> GlcNAc, CMPfiit/^l^^l: 
•^fi^SM^lC. GlcNAc— 6P 2-Xbf^7-f?Stt^tSl^ 

lmlSfe»Jtftfno. 2mgJ£U:. ff*b<tt2~l OOmg, 

1-20% (w/v) »U 5 O'CJ^T, ^Kttl5~40iCt4~15 

[0 0 3 2] 

JilBSlSJCfeVNTJi, G 1 c N A c feJ:t?tf;i/b'>i^f 

gicnac-sp 2-x^;*9-ifratt&^i-s##*fci**©^«® 

33J:tfNe uAc U T-if?S'K^^i--5>a^*^»^®^SI^^^* DbT ^ 5 0 
°CJ^T, ^£b<«l 5~4 0°CT?1~5 OI©iaSJK^/SS*TN e uAe£-£ 
f*U ^TfCMP, Bti#feAtfCMP-NeuAoS/>t*-S?Sttfet 
t5iftifel*f©»^it, 5~5 0^1Mf5StTCMP-N e 
u A c Sr^-TS 2 M©HliSH!^3ilt'CM P — N e u A c (Dl^JR^fc ft 
±$t§ifc#ttS. CMPttft&A»C«>N e u A c -&&l©lCjRf&&£ 

[0 0 3 3] 

, (N e u A c */>1Z#-if &MV^#&0 

CMP-Ne uAc©^^lt G 1 cNAc|0CMPmt5Sy 
GlcNAc-6P a-xif^-^iStt&^SBttSfctt*®^* 
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n e u a c */y*# - vm&*%+&&&* Rfc**- 1 mi mtc 

»J -etl-etl 0 . 2 m g &Lt. J?*b<tt2~100mg, 1 ~ 2 0 % 

(w/v) »U 5 #*b<ttl 5~40TCT1~1 5 0HiiS 

[0 0 3 4] 

t£l~l 0 OOmM, b<ttl 0~4 0 0 mM<D$gHfr e>3®JtlS^"tS 21 £ 
[0 0 3 5]. 

^ASOTtSIt^f, *0ftJgmKfcbTttl~l 0 0 0mMC«B*> 
0 0 0 mM, ^b<»10~100 OmM(Z)^H^e3ii3i:^t-S3i:^T^ 

So 

[0 0 3 6] 

£©J:^K:bT#e>*lfcCMP-N e uA c ttU W F 

[0 0 3 7] 
[^B^O^jm] 

*»iONe uAc iJ7^S:fflV^*ffii4, iff^ATP^IIiltf, & 
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flffcGl cNAc. CMP^^tf>^^WCCMP-Ne uAc^ 
$g^&;ii:#*8J«>T"i*rtB£&y» CM P - N e u A c O^I^il 

[0 0 3 8] 

#$8l8©Ne uAc^>*#-i?&M^*:£$Stt* iftfa fc A T P & 

£-e-f, Mj£&iCi&^<D***xy-;i/i^tf>^ (pep) tt^3-^*»& 
^^xy-;i/n 0 ;i/fcf>^ (pep) fc*flirr*&K#*<* SiftGicNAc 

WCMPA^iWCCMP-NeuAc SrSSJtf SI fctf^&TnTtBilfc U 
, CMP-Ne u A c ©^i^il bTi«Dtf ti^^T'^S. 

*»NeuAcJ/>t*-^6fflV\Sm »©NeuAc 

[0 0 3 9] 

ftv^liliil&ms. HJ6Mlcfc^SDNA©SI|g, tWISMilcJ:* 

TO, T4DNA'J^-flCj;SDNAM, MtfC*JB»©^«*K3M£fc*£T 
TMolecular Cloning, A Laboratory Manual, Second Editionj (SambrookP>|g 
Cold spring Harbor Laboratory, Cold Spring Harbor, New York (1989)) iZ 
fl&oTffofe. Amp 1 iTaqDNA5K'J^7-€, T4D 

[0 0 4 0] 

3£tC, SlSaK^OCMP-Ne uAc©)t*t±HPLCiSJCJ:yffofe. A 
tt&tCtt, ^ftlCttYMCttSiOODS-HS 3 0 2*9A&fflVN, MItb 
TlmM ^h5^*/l/y>^-9A«MMIL 5 0 mM 

&«V%fc. NeuAc^MlPiHPAE-PADSCiSHPL 
ac PA1^J7A, ED40^K WfcbTAl; 0. IN NaOH 
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B$t;0. IN NaOH, 0. 5M mWti~ b U V A £M Vn, &WL-&WL<D 

[0 04 1] 
1 

(1) N-ri2^;W^^^>mUT-if Ft5n a nA3H£^-6D*n~ 

H. .inf luenzae Rd|0^MDNA (ATGC 5 1 9 0 7 D) 
5:f>^l/-htlt, OTlC^t- 21i©^7>fT-DNA$:TOCtot^ 
J&U PCR^CiUH. inf luenzaeON-nf^;>f^>i'J 
T-if (nan A) atfc^&ifMBLfc. 

y5>f7- (A) : 5* - CACCATGGCGAAGATATTGCCGCTCAAACTA -3' 
. ^7>fY- (B) : 5' - CCGAATTCATTTATGACAAAAATTTCGCTTTCAAG -3' 
[0 0 4 2] 

PCRlCfcSn a n A *Bfitt, SJ«?R 1 0 0 H£ (50 mM &<ffc 

lOmM h'J^ti (pH8. 3), 1. 5mM fij^n^f 
A, 0. 001% i£^>. f>^l/-hDNA0. 1 n ^5^V-DN 
A (A) (B) 0. 2/tM, AmpliTaq DNAijf'J 2. 
5 3.-*/ h) £Perkin-Elmer Cetus Instrumental*^ DNA Thermal Cycler^fl^ 
T, i!tt(94TC, 1^), 7--'J>^(5 5lC, 1. 5#) , tKU^^-T 
1f-i/a> (7 2°C, 3#) <£>*^y:/£2 5Ii*JIfz:t[: <fc Uffofc. 
[0 04 3] 

5t^^iflf@^, M$:7x;-JV/^OD!j>M (1:1) MtMl 
, ^tffl^iC 2 ^©x^t ; - D N A ?:«^itfe 0 tfcJBEURLfc 

DNA^tt (Molecular Cloning, |ff^) ©^iCtotT^n-^yM^ 
8c»K:j:y#SIU 1. 2 k b^B^ODDN AffiR*mWlLt=. 0 »DNA&flfflK» 
HtN c o IME c o R I Tf^JWrU IMC<f!fP»^N c o I WE c o R I T* 
ffifcLlff^XS. Fp T r c 9 9 A (Pharmacia Biotech. *± «fc »J A#) tT4D 
NAU^f— l?S:MV^T5i*gUfe. atfgjR/fcM&M 1>T*B§« J M 1 0 9 $ (AT 

CC53323) zmmmmL, nbtofcyyx*/v:sw&i&9tw&<**v7? 
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^^KpTrcnanA^flbfe. pTrcnanAft pTrc99A©t 
r cyn^-^-T^ON c o I - E c o R I Wm$miZ H. influenz 
a e(Dn a n Al^OMI^StttSDNAIr^^ASnfetiCQt^ 

[0 0 4 4] 

(2) GlcNAc-6P 2 - xtf^ - Kt6 n a n Elfe?©^ 

H. influenzae Rdft0^#DNA?:r>^l/ - htLT> JEJ 
TlC^t2ii©^^7-DNAl:^^oTMU PCRS&lCky H. 
inf luenz ae©Gl.oNAc-6P 2-Xtf^^ — if (nanE) & 

^^-fV-(C) :5' - GGTCTAGATTTAAATGAGGGGTGTTATATGT -3' 
^7>fT- (D) : 5' - TGGTCGACTTATCTTGGAGATTTCACTGAATTAGCAAACCA -3' 
[0 0 4 5] 

PCRfCj;§n a n Eifr£^-©Jf ipg& % SlStl (50mM gfrffc 

lOmM h'J^Sl (pH8. 3), 1. 5 mM ^ffcV^* i/>7 
A, 0. 0 0 1%f7f>, f>^l/-hDNA0. lytig, ^7>f7-DNA 
(C) (D)#*0. 2^, AmpliTaq DNA/KU*^-iE? 2. 5 
V h) £Perkin-Elmer Cetus Instrument*!^ DNA Thermal Cyclerfcfl^T 
. ft»H: (9 4°C, 1#) , T--U (5 5°C. 1. iftU *^-f if 

- N >3 > (7 2°C, 3#) cox^fyzf* 2 5®i»yjg"r£ £&C£ yffofco 
[0 04 6] 

aWK^JfWIfc, OTl7x; n □/}%;!/ A (1 : l) M-^^jiCT l 

DNASr^i®^ (Molecular Cloning, iC^oT7^n-^;H^ 
»tt»CJ:y#«U 7 2 0 bffiS©DNA«rtf&»9Sbfc. KDNAftHIRii 
Xbal&OtSall TWrU Rf D<fflKB3RXb alMSal IfiftL 
fc^X^ KpT r c 9 9AtT4DNA'J^f-^$:M^tIigbfe 0 - ^HAS 

mzm^rxmrn jmi og«^xfiiu #&*ifer>^s/y>wtt^*t« 

1 5 ffiSE^ 2003-301 0.618 
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Sl^cfc y^^X^ Fp T r c -n a nE S:#ilLfe 0 pTrc-nanEit p 



T r c 9 9 A(Z>t r c ^D=E-;?-T^OXb a I - S a 1 ItymUmzH. i 
nfluenza e<Z)n a n El^©iiIfifS:^t5DNA^^#A 

[0 0 4 7] 

(3) nanA, n a n El^^M^7^^ F©S^ 

_tSB (1) T'i^fcpTr c n a nA^** K&WilNc o I, E c 
o R I T"SJ®tU n a nAJtte^-fc^tfN coI-EcoRI m#&T#n-X 
^;i/«»S$rMVNT®itXLfe„ rtl&I^D<N c o I, EcoRIfi-fbbfe 
JLS2 (2) "e#6>tlfep T r c-nanE^X^ Ft T4 DN Ay^f^-XS: 
JBV*T3S*gU&. £<Z>&j|gMjStt&jigV\T;*»ir JM1 0 9 $c£^|figg|U # 
&*lfer>^2/y >Wtt»K«tJ|#J:y^x^ FpTroAEfeWfe.' p 
TrcAEtt, pTrc99A0tr c zfU =E- * -T^©N col-Sail 
■©WHSMfcJCH. influenzae©nanA % nan E^^-T-CD^JgJg^-^ 
mt5DNA»T^ A Snfe=b©^S,5 0 
[0 0 4 8] 

(4) N e u A c 

(3) t'iilfc^7X^ KpTr cAES«»t6^IlWl 4 8 5 1 i p 
2 (ATCC2 5 6 4 5) 1 0 0 ft g /m 1 <DT > tf */ U > fc^f § 2 X 
Y T**5 dOmlCifU 3 7TC*CjB4:^igf#Lfc. 1 X10 8 i 

/mi ic^Lfe^T?, m&micmmmmo. 2 mMc&& j; e> ic>r y^n 

0-D-?-*1S59 htf^y F (I PTG) fc»i&U 3e>lC3 7-CT-2 6B» 
W«4:^*§|fe«IWfe. ***T*, MM* O, oooxg, 10^) fcj: 
y 2 5ml§li^0ift5 OmgfcEMKU 3*ltCl 0 0 mM GlcNAc 
, 2 0mM ^fcV^^i/^A, 5 0mM 3 0 0 mM tf^tT> 

M^-hy^A, 0. 5% (v/v) ^^l/>mt§2 0 0mM 'J >M^7 V 
f«(pH8. 0) 5ml^jDU 2 8iCT'S#l^P,M^pfc 
□ 14, 2 4Bfriar&JCl 1 Omg0tf;bfcf>ith'J ^AfcgsinU 



1 6 
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.j£«&«HMfrJBHPLC (HPAE-PAD, **-f ;T * * X*±) T'ftffiLfc. 
5, 4 3. 7mM0NeuAc0^M$tlfc 

*fR8® (pT r c 9 9 A^^X^ K^fttS^fWl 4 8 5 1 i p 
2) Zm^TmU&fcJ&Zfi'ofc-t)^ N e u A c ©^fc^ffi^S d £ ttffi&& 
j^ofc (0. 5mMJKT©4^) o 
[0 0 4 9] 

(4) CMP-NeuAc # -if £ 3- Ff5 n e u Aj»>£^tf>#n-~ 

>^ 

H. influenzae HI 9 1 4f©MDNA$:f>^U-h^b 
T. STFlCaVt 2gi©^7^7-DNA^i^ot^U PCR&&CJ: 
»J H. inf luenzaeOCMP-NeuAcJ/>ti!-f (neuA)m 

^7>fT- (E) : 5' - TGCCATGGTGAAAATAATAATGACAAGAA -3' 
-f^j^- ( F) :5' - AACTGCAGTGCAGATCAAAAGTGCGGCC -3' 
[0 0 5 0] 

PCRlCiSneu Ait^^CDffipItt, RmW. 1 0 0 /* 1* (50 mM i&fb 
%VV2±. lOmM h'JXli (pH8. 3), 1. 5 mM Jfrft^y**/* 
A, 0. 0 0 1%t'7f>, f>^U-hDNA0. Ug» ^7>f7-DNA 
(E) (F)#*0. 2mM, AmpliTaq DN Atf?>j ;* ^-if 2. 5 
n.- y h) £Perkin-Elmer Cetus Instrumental^ DNA Thermal Cycler Srfl^T 
> j«'f£ (9 4"C, 1#) , T--U >^ (5 5°C, 1. 5t» . jKU^^>fif 
->>a^ (7 21C, 3t>) ®^f*;^2 5 Uig^r £IC «fc Uffofe. 
[0 0 5 1] 

*H£^ff*i$L S/SMSr^aiy -;i//*nnsfc;i/A (1 : 1) IMt^Sb 

DNAM©^ (Molecular Cloning, ftri£) ^ot7^n-^y;H^ 
*»KlJ:y#ttU 7 2 0 bffl£©DNAWtf;fe»»]L,fc. !DNA»il 
N c o I&tf P s t I T?3J»rU WD<ffiIIS«l*N col I&tfP s t 
KP T r c 9 9 AfcT4 DNAU #-i?&JgV*T3ft*§bfe. 
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mmzm^T±mm jmi o Qmzj&mm&h. m^^yy^iyvym^mn 

^ftcfcU^^X^ FpTrcsi aBNP&«Lfc 0 pTrcsiaBNP 
ttU pTr c 9 9A0t r c^n^-^-T^Nc ol-Pst IWmmiZ 
H. influenzae ©ne u AMte^<Z>^^«^5:-^£t-£ DN A®t# 

[0 0 5 2]. 
(5) CMP-N e u A c >12 # -if £>H§g 

^^^.^ FpTrcsi aBNPWf^ilJMl 0 91?:, 100/i 
g/ml07>^>y>5:Mt52XYT§il OOmlCiiU 3 7'CT* 

'Mzsmmvr^ 4xi o 8 m/mnzmLtc.®&x% tBmmizmmmmo. 2 
& 0 mmmrm.. m^m o, oooxg, 10^) &cj:*j^#&®iku 5 

ml«I(10 0mM h'JxSi( P H7. 8). lOmM MgCl 2 

) izmmht. MwiiftoTiftwi, zbizmMM (20, 00 

oxg, 1 0 30 K:£>;®tt^2£^;£Lfc 0 
[0 0 5 3] 

r^i^tC^^^XfeJiMM^&^MhL, gPliilfcCfcttSCMP-Ne u A 

ctsyiz$-i£mftzmfeLfc.Mi$kZMmm (ptt c 9 9A^t5^ii 

K-12^ JMI 0 9) tmzTtmi iZtt-t. *Mcfe^SCMP 
-NeuAc^>i2#-if^£tf>#& d-yh) J^TfC^f^T*5' - 
CMPtN-Ttf^;^7^>i^f>0CMP-Ne uAcffl^jJI^M 

[0 0 5 4] 

(CMP-NeuAc t^&<DmmW 

50mM h'J^IM (PH8. 0), 2 0 mM &ltW*i/V&, 
5mM CTP^tflOmM N - TH^JV J >f * >|^C, CM P - N e u 
AcS/>-fe^~if$:^|ibT3 7iCT*5MjS$tS 0 CMP-NeuA 
c t/>-fe^-if©^yiCpTr c 9 9A^JimiiJMl 0 9^0D^# 



1 8 
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&&WL£hT 5 0 mMMY^^^^At 1 mMf h 9 'f&to'T — A^K 
JBV>fc. HP L C^lfM^^SjSIt»©CMP-N e u A c <£> 
MSrSlffiU 3 1 £-|^lC l/imole®CMP-NeuAc Sr-^^-TStS 

1-§M£ (rLny h) tbTCMP-Ne uAc Z/yiz. # -ifrSffi^tfi b£ 

[0 0 5 5] 



C*i] 





CMP-N e u Ac V^-fe^— if&tt 
(unit s/mg protein) 


JM109/pTrc99A 


< 0. 0 1 


JM109 / pTrcsiaBNP 

* 


2.4 5 



[0 0 5 6] 
(6) CMP-NeuAc0^ 

_LfB (3) tfilfe^X^ FpTr c AE £*J®^ K- 1 2$5 

ME8417 (FERM BP-6 84 7 :^1 1^8|1 8H #fi$&^ 

wte^^^-cwte) ioo/ tg /mi0r>^> , j>mn2xYT 

0 OmllCteBb, 3 7lCtli:^««bfe D 1 0 8 M/m 

lKiaUfeWC, ^«MlcS^amo. 2mMiC^J:^ClPTG5:»b 
, 3*>IC3 VCT'8. 5ttl0fi2:'dWI«iltt&. ««*T«, »MMM (8-, 
OOOXg, 1 Oft) fCj; »J 2 5 ml^fl^0fft5 Omg SHJRU 3*UC 
5 0mM CMP, lOOmM GlcNAc, 2 0 mM ftfty^J/^A, 
50mM 2 5 0mM fcf;be>^ b U A, 0. 5 % ( v / v 

) ^>>l/>^t5 2 0 0mM iJVt^'J^Aiill (pH8. 0) 5ml 

[0 0 5 7] 

Emm^2,4msmcmm^ymm (*yx>*/i/*#*t») 2 5o mg , _t 
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IS (5) T*ff§gb£CMP-N e u A c */ > iz # - (3. 4units/ 

ml£»t) W«MWft*tf 1M *flS7jr*S/9A»« 100*1 
&»jfiOU ^tf6 2^KiRiSS*fe- £JSW»1 4BfrMlfeK:i 1 0m«© 

tr^tf>m^-bU 2 4, 3 8«rlSI«JCl 1 Omgtf;Vtf>m^hU^^ 

, lSOmg^l/n-^S, 4 8H^C5 5mglf;i/^ith'J^A> 18 

0 m g n - X £ ^fr^foWM b fc 
S««±i&HPLCICj:yMl/feai5, 21. 4 mMCDCMP — N e u 

[0 0 5 8] 

JUKI! 1 

(1) CMP^*-^^2- cmkl^©i'D-->^ 
«|JM10 9ft<iD»DNA^Ii:Hi« (Biochim. Biopys. A 

eta., 72, 619 (1963)) 7*9158 b feSS^D N A V- h t. UT, 
tC^'t2aiBCD^>fV-DNAS:^ic«o'r^b, P C RSslC J: »J *fl*« 

fiDCMP^j>f*-^ (cmk) 3frK-?S:*tM6bfc. 

-^•^^- r _ ( G ) : 5 ' - TTGAATTCTAAGGAGATAAAGATGACGGCAATT -3' 

( H ) . 5 ' - TTGAGGTCTGCAAATTCGGTCGCTTATGGG -3* 

[0 0 5 9] 

PCRJCiS cmkfcte^CDiiftfltt, fi(5*l'00/tl4» (50mM mt* 
lOmM hUXli(pH8. 3), 1. 5 mM SftTnS'fA 
, 0. 001%if^>> f>^^-hDNA0. 1 * g, ^7>f7-DNA ( 
G) (H)#*0. 2/tM, AmpliTaq DNA*'U^7-€ 2. 5 n. 

h) fcperkin-Elmer Cetus Instrument:f±$g DNA Thermal Cycler £JE Vn*C> 
«t(9 4"C, 1#) , T--U>y (5 5TD, 1. 5#) , tfU *9>f i=?- 
>>H> (7 2°C, 3#) <D2*^y:7&2 5EI»y$gr£fcK:*yfirofe. 
[0 0 6 0] 

jt^jUMIft, M^7x;-V^Dn^ (i : D IMt^Sb 

DNASMOM (Molecular Cloning, ftfM) CttoT7^D-^«ft 
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tkW!K&*)&MV. 7 2 0 bffi£©DNAWr#*:»§S!bfc. KtDNAfc«»*3R 
E c o RIMS a c I T-TOtU BIC<ffiIRR»SRE c o R I ]&.Z$ S a c I T-M 
fCbfe^*^ FpTr c 9 9AtT4DNA'J^-f5:fflv^lSl/feo 

/BVnT*J®« JM1 0 9«S^S«il, »e>tlfcr>tfS/U 
jg&glffcJ: FpTr c CMKAB^mmLtc. p T r c CMKABtt 

, p T r c 9 9 A CD t r c T/n^- # -~F^£>E coRI-Sac I 
*J©«© c m km^CDHSt&fc^&^t- S D N AWf^*«#AS tlfe%©-e* 

So 

[0 0 6 1] 

(2) cmk, neuAigMH^XU'Cii 

H»j2l5i#e>nfep T r c s i aBNP^X? KSrUfS^iNc o I, E 
c o R I T*3JWf'U n e u A5t^S:^tfN c o I - E c o R I fcTtfn- 
^^««8c»&fliVxTiaJRbfc. :*lSHC<NcoI, EcoRHiftb 
fc_tflBJfc«W (1) ©pT r cCMKAB^7^^ KfcT 4 ^-f>f-X£MV%T 
3t^Ufc. ^©&M££&?££M^T*m® JM1 0 9tt$:fliil, #£>ft£: 
T^l^U >Wtt^««tfc#«fcy:79*S FpTr c S B C K &#Hbfc 0 PT 
rcSBCKlt pTrc99Affltrc -?U=e- # -~?ffi><DN o o I - S a c 
I-TOgP&JCH. influenzaeCDne u A&fc^R.Z$jzMM<Z> c m k5t 
e^©*5S3te : ?€:*^ , t*SDNAWf^36(f#AStlfe : b©T?»*. 
[0 0 6 2] 

(3) CMP-NeuAc©M 

^JfiWlTfaBSIL/fe^JHaME 84 1 7/pTr cAE(D2 5ml»ffli 
|ft50mgtC, lOOmM GlcNAc, 2 0 mM SMfrT^S/tf A, 5 
OmM 2 5 0mM lfMf>it h U 0. 5%(v/v) 

^^l/>^tS2 0 0mM y^'J^^ii (pH8. 0) 2. 5m 

-LIB (2) T*mmVt~7^X$ FpTrc SBCK^J|t5^IiME8 4 
17|02 5ml»0iI*5Omgi:lOOmM CMP, 2 0 mM % 
-ffc^^S/tfA, 2 5 OmM If ;i/fcf >HH~ h U ^A^^tS 2 0 0 mM U 



2 1 
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>i*'J^i« (PH8. 0) 2. 5mU« IfM15:!Tofe„ 
[0 0 6 3] 

b*!i)^WS:lTofc„ SJ^BI^14. 24^t{C5 5mg, 3 8 

,C 1 1 0 m g CDtf;i/tf>^ h U # «k £3&#Dbfco 
^ff-4 8^^^ gflf*Ji»S:HPLCK:J:y^«fbfe2:C15, CMP- 
NeuAc04^i»6. 2 8mM"efeofco 
[0 0 6 4] 

(1) N-Tiz^W^f 5r=f- Ft*S n e uB l5t^© 

? n - — > ^* 

Campylobacter jejuni 165 2WMDNASf 
PCR^lCJ:yN-TiZ^;i/7-f (ne uB 1) JMS^ 

^^^-jr- (!) . 5* - TACGATTATTTTCCTGATGCTC -3* 
^>^ v _ (j) : 5' - TCTCCAAGCTGCATTAAACGCC -3' 

[0 0 6 5] 

PCR|Cj:5n e uB im&fr<09M\Z* 0 0 n 1 * (5 0 mM & 

-ffc*y^A, 10mM (PH8. 3), 1. 5 mM ttftV^^J/ 

0. 0 0 1%f7fX fV^U- hDNAO. 1/tg, 
A (A) (B)#^0. 2/tM, AmpliTaq D N Art? U * 2. 
5 3.ny h) £Perkin-Elmer Cetus Instrument*!^ DNA Thermal Cyclerfc^ 
T, jH*tt(9 4TJ, 1#) , T=.-Vy# (5 5X5, 1. 5a),*y*9-r 
-g-tssy (7 2°C, 3#) ©^^^^5:3 Ota^y^willC^y^ofe. 
[0 0 6 6] 

m&*mm&. K«*t:7x;-^/fna*M (i : i) a^*T?»ab 

. *»ttW^C2||#©x*^-^/«:*inbDNA«:a;JttS-*fe. 2fcMHUKbfc 
DNASJi (Molecular Cloning, ©^}CtoT7^n-^y;i/«^ 
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*IMcJ:»;a*U 2. 2kbWDNA|Mllbfc t KDNAifrfcf 
h tit, ^TtC^-T 2iI©^7^7-DN AS»totMb 
HgPC R^iC «fc »JC. jejuniOneuBl St *f$I bfeo 
^^-^V— (K) : 5' -AAGGATCCTCTAGTGAGGCTTATGGAA-3' 
^ ^ ^ ^ _ ( L ) : 5' -GTCTGCAGATTTAATCTTAGAATAATCAGCCC-3' 
[0 0 6 7] 

PCRICASneuBlIiK^IItt, SJ^i 1 0 0 ^ 1 ff ( 5 0 mM % 
flS#U?Av 10mM hntt(pH8. 3), 1. 5 mM M^^^i/ 
tfA, 0. 0 0 l°/o€7f X f>^l"bDNA0. Ug> 
A. (A) (B)#*0. 2/*M. AmpliTa.q DNA3KU^^-€ 2. 
5 any h) £Perkin-Elmer Cetus Instruments^ DNA Thermal Cycler£/g V 1 * 
T, (9 4°C, 130 > 7--^^ (5 5X3, 1. 5£) , #y*9>f 

•g-s/a> (7 2°c, 3 3-) (Dx^yzf* 2 5 la^yjg-r rilled y^fofc- 

[0 0 6 8] 

st-e^ifs^ HlSI^7x;-;i//^nD*;i/A (1 : 1) i^tt'^ab 

DNA"feT3{fl3-^y^««»iHCJ:y^lltU 1. 2 k bf SfflDNA^?: 
mmi>t~ 0 KDNAfe«R»«B amHIXOfP s t IT?«(fU H!C<»S 
SIB amHlWP s t It*bfe^7X5 KpTrc99A (Pharma 
cia Biotech. *fc«fc»JA^) ilT 4 DN A y t?&JBV%T3t*§bfc 

o i«K«;*feffl^t*MJMi o 9tt«M«mu #&nfcr>trs/y > 

flffte7gK*R&#«fc ^7^5 FpTroneuBl Sflbfe. p T r c n e u 
BHt P Trc99AOtrc ^n^-^-T^CB amHI-Pst I /fjO$T 
®mzC. j e j un iCDne uB 1 «fit?©«aKt«^ tfc**^*DN AW^T 
#}#A£*l (FE RM P - 1 8 9 0 5 : 1 4^6^250 

[0 0 6 9] 

(2) nanE. n e u B 1 ? * - K©*« 

±|B (1) T'#b*lfcpT r c n e uB 1 Zf^T,^ K&ffilHMMtB amHITf 
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P s t I-e-TOWrU n e uB ll^^^tf (B am.HI) -P s t I$T#$:7 

#n-*^/i/*&*ifr&mv%TisJKbfc. tt^THffi«i© (2) T*#e>tLfep 

Tr c n a nE^5 Kfc«R»*S a 1 ITfUt, T4DNAjK'J^5- 
tf&Bv^WWB&^flHfeU 5KIC1W»»*P s t It'fibfe. rtii:±SBT* 
f^fcneuB I3t«*fc*fc ( B a m H I ) -Pat I ©tJt" h & T 4 D N A 
9>fy-XS:Mv%T36*gbfe. £©MiB£J£«&ffiv*T:*»ffl JM 1 0 91^ 
giib, #e,tlfeT>bfS/y Vl&tt^jR«t!l#J:y^9^^ KpTrcNEN 
B^llbfc, pTr cNENBil p T r c 9 9 A<D t r c =E- # -TSfc 
©Xbal-Ps t I-BJWfW'ffitH. influenzae©na nEMfc^ 
M&KC. J e j uni©neuB 1 &L&3-<DW&&& : f'&'6*i'** D N A$T>i 

[0 0 7 0] 
(3) CMP-NeuAcffl^l 

±81 (2) "eaaSlbfc^X^ Kp T r cNENB^milMC 1 0 
6ijj|i (ATCC53338) CD 2 5 m 1 ^t^©f^ 5 0mglC5 0 mM 
CMP, lOOmM GlcNAc, 3 0 mM Ife/ffr^* S/ A, 2 0 0 mM 

^n-^, lOOmM tf;ve>m^hU^A, 0. 5% (v/v) *S/l/ 

>, 4% (w/v) (tux>^siw , afcmc§ns6#j 1 © 

(5) TfWSILfeCMP -N e uAcJ/>t*— Sitt (1. 7units/m 

lSJiS«) &#-r 1 7 5mM u>«*y?A«*« c 

pH8. 0) 5mU»iU 2 8 lCT?fll*ibfc# 6> 7 2 HM&Rfcfeffo fe. * 
fc, OTt&H, 2 4, 3 8, 4 8, 6 2«C1 8 Omg^-^H 

SM±f^HPLCCJ:'JMbfeiir5, 2 5. 6 mMcDCMP -N e u 

[0 0 7 1 ] 
[BBS!*] 

SEQUENCE LISTING 
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<110> Yamasa Corporation 

<120> Process for producing cytidine 5' -monophospho-N-acetylneuraminic 
acid 

<130> YP2002-011 

<140> 
<141> 
<160> 12 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for amplification of nanA gene 



<210> 2 
<211> 35 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer for amplification of nanA gene 
<400> 2 

ccgaattcat ttatgacaaa aatttcgctt tcaag 
<210> 3 



<400> 



1 



caccatggcg aagatattgc cgctcaaact a 



31 
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<211> 31 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for amplification of nanE gene 
<400> 3 

ggtctagatt taaatgaggg gtgttatatg t 31 

<210> 4 
<211> 41 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer for amplification of nanE gene 
<400> 4 

tcgtcgactt atcttgcaga tttcactgaa ttagcaaacc a 41 



<210> 5 
<211> 29 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for amplification of neuA gene 
<400> 5 

tgccatggtg aaaataataa tgacaagaa 



<210> 6 
<211> 28 
<212> DNA 
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<213> Artificial Sequence 

<220> 

<223> primer for amplification of neuA gene 
<400> 6 

aactgcagtg cagatcaaaa gtgcggcc 

<210> 7 
<211> 33 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for amplification of cmk gene 
<400> 7 

ttgaattcta aggagataaa gatgacggca att 

<210> 8 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for amplification of cmk gene 
<400> 8 

ttgagctctg caaattcggt cgcttatgcg 

<210> 9 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
. <220> 

2 7 




28 



33 



30 
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<223> primer for amplification of neuBl gene 
<400> 9 

tacgattatt ttcctgatgc tc 22 

<210> 10 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> primer for amplification of neuBl gene 
<400> 10 

tctccaagct gcattaaacg cc 

<210> 11 
<211> 27 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer for amplification of neuBl gene 
<400> 11 

aaggatcctc tagtgaggct tatggaa 

<210> 12 
<211> 32 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> primer for amplification of neuBl gene 
<400> 12 

2 8 
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27 



mSE# 2003-3010618 




#2002—208987 



gtctgcagat ttaatcttag aataatcagc cc 
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